10 Leake RD, Weitzman RE, Glatz TH, Fisher DA. Plasma oxytocin concentrations in men, nonpregnant, and pregnant women before and during spontaneous labor. ] Clin Endocrinol M,etab 1981;53:730- Objective-To determine the prevalence of hypernatraemic dehydration and to assess the hydration and nutritional state of patients in a large hospital for the mentally and physically handicapped; also to assess the efficacy of an intervention programme to reduce the prevalence of hypernatraemic dehydration in the hospital.
Design-Prospective study of patients admitted with hypernatraemic dehydration from a large hospital for mentally and physically handicapped patients (hospital A) to a district general hospital between 1986 and 1988. In 1986 the hydration and nutritional state of a random sample of patients from hospital A was compared with a random sample of patients from a small hospital for the physically and mentally handicapped (hospital B) and with control groups from the community. The hydration of the patients from hospital A examined in 1986 was reassessed in 1988.
Patients-12 Patients were admitted from hospital A to the district general hospital during 1986-8 (seven women, five men; age range 29-82). In 1986, 72 patients were randomly selected for the assessment of hydration and nutritional state from hospital A, 33 who required help with feeding and 39 who could feed independently. Fifty patients were similarly selected from hospital B, half of them requiring help with feeding. In 1988 the hydration state of 60 of the 72 patients from hospital was reassessed. Control values were taken from two published studies.
Interventions-In 1987 nursing staff in hospital A were asked to provide between 2-5 and 3-0 litres of fluid daily for all patients. The use of hypertonic enemas was discontinued, and the ratio of staff to patients was increased.
Main outcome measures-Serum concentrations of urea and electrolytes (hydration) and body mass index (nutritional state).
Results-Of the 10 patients admitted with hypernatraemic dehydration from hospital A to the district general hospital in 1986, four died of intercurrent infection. No patients were admitted from hospital B with hypernatraemic dehydration during the same time. In 1986 the hydration and nutritional state of patients in hospital A were inferior to those in patients from hospital B and control subjects from the community (serum urea concentrations were 6-1 (SD 1-8) mmolIl v 5-5 (1.9) and [5] [6] 
Introduction
Hypernatraemic dehydration occurs when the loss of free water from the kidney, gastrointestinal tract, skin, and mucous membranes exceeds the intake of water.' Hypernatraemia (usually defined as a serum sodium concentration greater than 150 mmol/l) has a mortality approaching 60% in adults and contributes to the morbidity and mortality of the underlying disease. 2 Patients whose response to thirst is blunted or whose access to fluids is limited are particularly at risk of hypernatraemic dehydration. This includes infants' and confused or demented elderly people. 4" People who are mentally handicapped, mentally ill, and physically handicapped might also be expected to be at risk of hypernatraemic dehydration. There are reports of this condition in individual psychotic patients6 and in the rare disorder of hypodipsic hypernatraemia associated with various congenital or acquired brain diseases.' Hypernatraemic dehydration resulting from predominantly environmental factors in psychiatric institutions has not been previously described.
In January 1986 three patients with hypernatraemic dehydration were admitted to the medical division of this hospital from a large hospital for the mentally and physically handicapped (hospital A 
Results

ADMISSIONS FOR HYPERNATRAEMIC DEHYDRATION
In 1986, 10 patients were admitted to this hospital from hospital A with hypernatraemic dehydration (serum sodium concentration >150 mmol/l) (table I). All 10 patients were highly dependent and required help with feeding. A further four patients were admitted with biochemical evidence of dehydration with a normal serum sodium concentration (serum urea concentration >10 mmol/l, serum creatinine concentration <250 [tmol/l).'0 In nine of the 10 patients with hypernatraemic dehydration the condition seemed to have been precipitated by intercurrent infection. The repeated use of hypertonic enemas seemed to be a contributory factor in three patients." In all 10 hypernatraemic patients nursing staff had observed increasing lethargy with feeding difficulties for a variable period of days and weeks followed by the rapid onset of drowsiness and mental confusion. All patients showed evidence of hypotension and oligaemic shock on admission to this hospital. (28) 521 (6) 145 (2) were no significant differences in the mean serum urea or creatinine concentrations of patients from hospital B as a whole compared with the control group from the community.8 Again, the significantly lower mean serum creatinine concentration in patients who required help with feeding reflects their lower muscle mass.
Patients from hospital A had a significantly higher mean serum urea concentration (but not a significantly higher mean serum creatinine concentration) than those from hospital B (p<005). Differences between the subgroups were not significant. The results suggest that the hydration of patients from hospital B was superior to that of their counterparts from hospital A.
NUTRITIONAL STATE
As judged by body mass indices all 72 patients from hospital A regardless of whether they needed help with feeding were significantly leaner than the controls from the community9 (in all three groups p<0001; table III). Seven (10%) of the patients from hospital A had low total serum protein concentrati eight (11%) low serum albumin coI g/l).
Patients from hospital B were si than controls from the community significance was lower than that in figure) . The results show that the hydration of patients was improved: in March 1988 the mean serum urea concentration was identical with that in a control group from the community matched for age and sex8 (5) (6) (7) ((1 -2) mmol/1). This reduction was also significant in patients who did not need help with feeding (p<O-OO 1).
The number of patients admitted with hypernatraemic dehydration to this hospital from hospital A fell from 10 Response of serum urea concentrations to increased fluid intakes in patients requiring and not requiring help with feeding in hospital A
Discussion
Hypernatraemic dehydration was common in hospital A in 1986. The contribution of individual risk factors to the occurrence of this dangerous condition BMJ VOLUME 299 is unquantifiable as several were operating simultaneously in the environment of hospital A. These proved particularly hazardous for patients whose ability to experience thirst, to express a desire for fluids, or to obtain fluids was limited by severe mental and physical handicap. One qualified nurse and three care assistants, fed, toiletted, and dressed up to 17 highly dependent patients who could not drink or eat without help and supervised up to 32 independent patients. Fluid intakes were barely adequate, and in some patients fluid depletion may have been accentuated by hypertonic enemas, which were used mainly in patients who needed help with feeding. The condition of these patients was thus readily precipitated into severe dehydration by intercurrent infection. Excessive use of psychotropic drugs (major and minor tranquillisers, anticonvulsants, and lithium) did not seem to be a significant risk factor for hypernatraemic dehydration in patients from hospital A, with one exception (see above).
Patients from hospital A were leaner than both patients from hospital B and controls from the community, and nearly three quarters of those from hospital A who required help with feeding were underweight9 (body mass index -20; Hospital B had no record of patients being admitted to our hospital with hypernatraemic dehydration. As noted, the hydration and nutritional states of patients from hospital B were superior to those of patients from hospital A. These differences are attributable to better staffing levels, higher intakes of fluid, lower ambient ward temperatures, and the lack of use of hypertonic enemas.
The prompt action of the unit management team resulted in a considerable reduction in the number of patients admitted with hypernatraemic dehydration in 1987 and 1988 accompanied by a significant improvement in the hydration of patients. This response suggests that the former prevalence of hypernatraemic dehydration in the hospital was mainly due to environmental factors.
We have found no previous reports of environmentally determined hypernatraemic dehydration in long stay hospitals for the mentally handicapped, mentally ill, and physically handicapped in the United Kingdom or elsewhere. A report of hypernatraemic dehydration in elderly patients in a private nursing home in the United States described this condition as "an indicator of neglect."4 There was no evidence of deliberate neglect of patients in hospital A, but the finding of hypernatraemic dehydration drew attention to major inadequacies in patient care. Responsibility for this state of affairs lies with a series of previous senior NHS managements and not with the hospital's nursing and medical staff, who have been struggling for years with grossly inadequate resources. These deficiencies are being slowly rectified by the Greater Glasgow Health Board's mental health strategy for the hospital.
The computer in the biochemistry department of our hospital identified 10 patients in 1986 who had severe hypernatraemic dehydration (serum sodium concentration >170 mmol). Of these, four came from hospital A (979 patients), three from a neighbouring psychiatric hospital (765 patients), and only three from homes in the hospital's catchment area (estimated population 210 000). The possibility of life threatening hypernatraemic dehydration should be considered wherever mentally handicapped, mentally ill, or physically handicapped patients are looked after in large institutions, particularly when the institutions are isolated from acute district general hospitals and nursing and medical staff are few. Psychogeriatric patients may also be at risk. The results from hospital B show that small, adequately staffed, and efficiently managed hospitals are well equipped to provide physical care for highly dependent, mentally and physically handicapped patients.
